Background Factors related to specific sexual encounters can influence condom use during these encounters. These situation-specific factors have not been adequately studied in resource-poor countries where HIV infection has in some areas reached epidemic levels. This study was undertaken to identify situation-specific factors associated with condom use among 465 female bar and hotel workers in Moshi, Tanzania.
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Background Factors related to specific sexual encounters can influence condom use during these encounters. These situation-specific factors have not been adequately studied in resource-poor countries where HIV infection has in some areas reached epidemic levels. This study was undertaken to identify situation-specific factors associated with condom use among 465 female bar and hotel workers in Moshi, Tanzania.
Methods
We conducted a case-crossover study in which women provided information about their most recent unprotected and protected sexual encounters. Conditional logistic regression was used to estimate paired odds ratios and 95% confidence intervals for the association between situation-specific factors and condom use.
Results
A subject-based or mutual decision about condom use (compared with partner based), casual partner type, a first-time sexual encounter and receiving gifts in exchange for sex were independently associated with increased odds of condom use, while sex at home and sex with a partner more than 10 years older was associated with reduced odds of use. There was also effect modification between partner type and decision-making: subjectbased or mutual decisions were more protective with casual than regular partners; also, when the partner made the decisions about condom use, the type of partner had no effect.
Conclusions Decision-making about condom use is a potentially modifiable predictor of unprotected sex, but its effect varies by partner type. Behavioural interventions are needed that encourage discussion about condom use and increase women's self-efficacy, but other types of interventions as well as female-controlled HIV prevention methods are needed for women in regular partnerships.
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Introduction
Inconsistent condom users differ from consistent users in their sexual behaviours. 1,2 These differences can put inconsistent users at increased risk for sexually transmitted infections including HIV. There are also factors that vary between sexual events within the same individual (situation-specific factors), such as partner characteristics and interpersonal factors that can influence condom use in specific sexual situations.
To appropriately study situation-specific factors, it is important to control for potential confounders of the association between these factors and condom use. Perceptions, beliefs and other subject-level characteristics can strongly affect condom use, and these variables remain largely unchanging within individuals. To control for them, within-person or paired analyses are therefore required. A few studies, all conducted within US populations, have examined situation-specific factors using these methods. Seage et al. 3 found that men who have sex with men were less likely to have unprotected anal sex with steady partners while drinking than while sober, while with non-steady partners alcohol use was associated with an increased risk of unprotected sex. Lansky et al. 4 found that among women with both regular and casual partners, when women only used condoms with one partner type they were more likely to do so with casual than with main partners. Colfax et al. 5 found that consumption of six or more drinks or use of amyl nitrites, amphetamines or cocaine were associated with unprotected sex among men who have sex with men. Among women at risk for HIV infection, partner age and type, partner use of alcohol and drugs and exchange of sex for money or drugs were associated with condom use. 6 A study of women attending sexually transmitted disease clinics found that consistent condom use was higher with casual than with regular partners, and it decreased when partnerships changed from new to regular. 7 A more detailed understanding of the factors associated with specific sexual events may enable interventions to increase condom use among inconsistent users. Our goal in this study was to identify the situation-specific factors associated with use of male condoms in female bar and hotel workers in Moshi, Tanzania. Tanzania is experiencing a generalized HIV epidemic. Condom use remains low, and there has been little study of situation-specific factors associated with condom use in Tanzania or other resource-poor settings. Bar and hotel workers, who are at high risk for HIV infection due to their sexual relationships with both regular partners and bar customers, are an important group in which to identify these factors. 8, 9 One specific objective was to determine whether there was effect modification between partner type and the other situation-specific factors, since effect modification between partner type and subject's alcohol use was identified in a previous study. 3 
Methods
Study population
Study design
This case-crossover study used data from baseline interviews. Women who reported inconsistent use of male condoms within the past 5 years were asked to recall the most recent sexual event in which a condom was used (protected event) and the most recent event without a condom (unprotected event), and were asked detailed questions about both events. Information was collected on several factors potentially associated with condom use, including partner type [regular (husband/cohabiting partner, fiancé, regular partner); casual [casual acquaintance, bar/hotel customer, other)], partner age, age difference between subject and partner, alcohol or drug use by subject or partner, location of sexual encounter (subject/partner's home; hotel/other), receipt of money or gifts before sex, whether it was the first sexual event with the partner, whether the woman knew the partner's HIV status, whether coercion was involved, and who decided whether or not a condom would be used (subject/mutual; partner). (A post hoc decision was made to combine subject and mutual decisions into one category because the three-category variable resulted in sparse cell sizes and unstable estimates.) Women who reported both a protected and an unprotected sexual event were included in this analysis. All information was obtained during interviews with trained female nurses, conducted in private rooms at the study clinic.
Data analysis
The case-crossover study design compares-for the same individual-periods in which the outcome occurs (case event) to periods in which the outcome does not occur (control event). 10 The protected (case) sexual event is matched to the unprotected (control) sexual event. Because each woman is compared to herself, confounding is eliminated for factors that can differ between women but are unvarying within women (stable factors). Included are easily measured factors such as ethnicity, education and age (within relatively short time intervals), but also variables that are often unmeasured or difficult to ascertain, such as risk-taking profile and other subject-level personality characteristics.
While the case-crossover method controls for confounding by stable factors, there can still be confounding by factors that vary by sexual event for the same individual. We used conditional logistic regression to estimate paired odds ratios and their confidence intervals, adjusted for confounding by these other situation-specific factors. Stable factors do not need to be included in this model. 11 Modelbuilding proceeded by first including all situationspecific factors that were univariate predictors of condom use (P 4 0.10). Variables with a P40.10 were removed one at a time and assessed as confounders. Factors that were not univariate predictors were then entered into the model. Variables with a P 4 0.10 were retained in the model as multivariate predictors. Variables that changed odds ratios by 515% were kept in the model as confounders. We examined potential effect modification between partner type and other situation-specific factors by including interaction terms and assessing their importance using likelihood ratio tests. As an exploratory analysis we also examined all other pair-wise interactions between independent predictors of condom use.
To assess the possibility of time trends in exposures or in the outcome, we conducted sensitivity analyses in which we restricted our model to include only events which both took place within the past year, then to events that were no more than 6 months apart, and finally, separate models for MSPP and MWHP participants, since the latter group enrolled up to 2 years after the former.
Results
Of the 1050 women enrolled in the MSPP, 380 (36%) reported both a protected and unprotected sexual event and of the 579 women enrolled in the MWHP, 224 (39%) reported both types of events. Thus a total of 604 women had both a protected and an unprotected event. One hundred thirty-nine women (23%) reported an intention to become pregnant at their last unprotected event. For these 139 women, our assumption is that pregnancy intention was the primary reason a condom was not used and that other situation-specific factors were not relevant. These women were therefore excluded, yielding a sample size of 465 for this analysis. Table 1 summarizes demographic, behaviour and work-related characteristics of the study population. The average age at time of interview was 26.2 years (range 16-54 years). Fifty-five percent of women were from the Chaga ethnic group, 44% were Catholic and the majority had completed at least 7 years of primary school education. Fifty-two percent reported three or more sexual partners in the past 5 years. Table 2 presents the unadjusted main effects of all situation-specific factors, as well as the distribution of each factor by pairing of sexual event type (protected-unprotected pairings). Several factors were univariate predictors of condom use. Casual partner type, a first-time event with the partner, having received gifts or money prior to sex, the woman's alcohol use prior to sex and a mutual or subject-based condom use decision were all associated with an increased odds of protected sex. Coercion, a partner more than 10 years older, and location of the encounter in the woman's or partner's home (rather than in a hotel or other location) were associated with a reduced odds of protected sex. The subject's drug use, the partner's alcohol or drug use, the partner's age, and knowledge of the partner's HIV status were not associated with condom use. Table 3 presents unadjusted and adjusted odds ratios for independent predictors of condom use. After multivariate adjustment, partner type and decision-making were associated with condom use and there was effect modification between these two factors (P-value, likelihood ratio test ¼ 0.02). Therefore stratum-specific odds ratios are presented for these two factors.
When condom use was decided mutually or by the woman in both sexual events, the event involving a casual partner had twice the odds of resulting in condom use compared with the event involving a regular partner (OR ¼ 2.10, 95% CI 1.19-3.70). When the partner made the decision in both events, however, there was no effect of partner type (OR ¼ 0.65, 95% CI 0.24-1.77). When both events involved a regular partner, the event in which the subject or both parties decided whether to use a condom had a higher odds of being protected than the event in which the partner made the decision (OR ¼ 8.27, 95% CI 4.47-15.3). When both events involved a casual partner, the effect of subject/mutual versus partner decision-making was substantially stronger (OR ¼ 26.6, 95% CI 10.8-65.2).
Independent of partner type and decision-making, the location of the sexual event, receipt of gifts in exchange for sex, and a first-time event with a partner were also independent predictors. When the event took place in the subject's or partner's home, it had half the odds of being protected as when sex took place in another location such as a hotel or guesthouse. If the event was the first time with a partner, or if the woman received gifts in exchange for sex, then the event had twice the odds of being protected. An event in which the partner was more than 10 years older than the woman had a lower odds of being protected than when the age difference was smaller. The woman's alcohol use and coercion were no longer associated with condom use after adjusting for other factors. In all sensitivity analyses assessing time trends, odds ratios for all variables remained very similar with those in the main analyses (data not shown).
Discussion
In settings such as Moshi where the general population has a high prevalence of HIV, women are likely to be at substantially increased risk of HIV infection even when they are sexually active with only one or two partners, and therefore lack of condom use with these partners is a potentially high-risk behaviour. Women in the MWHP and MSPP reported few sexual partners, but they also reported low rates of condom use. Fifty-two percent reported no condom use, and only 11% reported always using condoms. In this analysis of inconsistent condom users, 81% of women said they 'sometimes' used condoms and 19% said they 'often' used them. This low use is not explained by lack of condom availability in Moshi. Ninety-eight percent of women interviewed said it was easy to obtain condoms, and most (84%) women also understood condoms' protective effect against HIV transmission. This within-person analysis provides evidence that inconsistent use is associated with factors that vary between sexual events, including who makes the decision about condom use, and the type of partner.
In agreement with earlier studies, we found that women had a lower odds of using a condom with a regular partner than with a casual partner, 4, 6, 7 and that in sexual events involving a subject or mutual-based decision about condom use, the odds of condom use were increased compared with sexual events in which the partner made the decision. 12, 13 What our study adds to the literature is the finding of effect modification between decisionmaking and partner type. While decision-making was the strongest factor we identified both with regular and casual partners, the effect was substantially stronger with casual partners. This could either reflect a belief by both parties that condom use is less important with a regular partner, or it could indicate that a woman's negotiation of condom use with a regular partner is less successful. Interventions therefore need to work not only to increase a woman's decision-making skills, but to take into account the types of partners with which a woman is involved.
A recent review of condom use interventions in sub-Saharan Africa and Asia found that interventions to increase condom use with marital or steady partners can be effective.
14 However, the same All variables listed are included in multivariate model.
CASE-CROSSOVER ANALYSIS OF CONDOM USE
review found that pre-intervention levels of condom use with regular partners are often quite low, and despite an increase, use often remains relatively low post-intervention (24-33%). Therefore even these interventions may not increase condom use enough to result in sufficient protection against HIV infection. Our previous study found that higher condom self-efficacy (one's confidence in the ability to use condoms under different situations, and to request that a condom be used) was associated with an increased odds of consistent vs inconsistent use. 2 A conclusion from this earlier study was that interventions that increase condom self-efficacy can help occasional condom users become more consistent users, by incorporating methods such as skills-based sessions run by peer educators and sessions that emphasize role-playing. 13, 15 But even with these interventions it will likely be more difficult to increase self-efficacy with a regular partner than with a casual partner. In addition to the effect of partner type, in this case-crossover analysis we found that first-time sexual events, sex away from home, and the exchange of gifts increased the odds of condom use. These types of events likely define a relationship that is less intimate, one with fewer a priori expectations, and one in which it is easier for a woman to successfully negotiate condom use.
While we did not directly measure women's perception of their power in sexual relationships, we did find lower odds of condom use with an older partner than with a partner closer in age. This finding suggests is a power differential in sexual relationships involving older men and younger women. Women's limited sexual power in relationships has been associated with inconsistent condom use in a South African study. 16 Reduced power in a relationship, including social or economic dependence, as well as fear of one's partner, can influence a woman's willingness to attempt to negotiate condom use with a regular or long-term partner. Therefore even well-designed interventions may not meaningfully increase consistent condom use unless the larger social context of women's unequal economic and social power is addressed. 17 Rather than focusing exclusively on increasing condom use for these women, interventions with a different focus, including interventions to reduce concurrent partnerships for both the woman and her regular partner, are warranted. 18, 19 Also, HIV prevention methods that do not require the participation and consent of the male partner should be encouraged. 20 In a study of women with both regular and casual sexual partners, Macaluso et al. 7 found that while consistent use of male condoms decreased as the length of partnerships increased, there was evidence that women used female condoms more often with their regular partners than with their new or casual partners. Female condoms and other femalecontrolled barrier methods might therefore be considered acceptable by women for use with their regular partners, particularly when male condoms become less desirable within a longer-term relationship. Innovative methods of HIV prevention also need to be developed for women such as the large proportion (23%) initially eligible for our study who reported a pregnancy intention. This is particularly crucial in settings such as Tanzania where pregnancy and child-rearing are of central importance, and where fears of HIV infection will not necessarily prevent a woman or a couple from trying to conceive. 21, 22 Candidates might include vaginal microbicides that do not contain a spermicidal agent, such as viral fusion/entry inhibitors. 23 Our results should be interpreted with the following points in mind. The validity of the case-crossover design depends on the similarity of the time periods being compared in terms of unmeasured risk factors. These periods should also be free of time trends in exposures and outcomes. In our analysis the time interval between the two events exceeded a year for 156 of 465 women (33%). In addition, 94 of the protected events (20%) and 86 of the unprotected events (19%) took place more than 1 year prior to the interview. This might increase the possibility of unmeasured risk factors such as marriage, childbirth or pregnancy having occurred between the two events. These factors could have affected subsequent partner characteristics as well as condom use and thereby confounded our results. However, since results of our sensitivity analyses were similar to results from the main analyses, substantial confounding due to temporal changes in unmeasured risk factors within women, or to limited recall of remote events, is not likely. There also do not appear to have been changes in the frequency of condom use in Moshi over the time period in which the two studies enrolled, since similar proportions of women from each study reported being inconsistent condom users. Also women from the two studies did not differ on demographic, psychosocial or sexual behaviour characteristics, except for differences in length of time in bar work and different expectations of continuing to stay in Moshi.
In conclusion, we found that condom use is influenced both by condom use decision-making and by partner type. Furthermore, the effect of decisionmaking is substantially stronger among casual partners than among regular partners. Interventions should be considered that improve the ability of women to request condom use with both their regular and casual partners, but there are particular difficulties for women in regular partnerships. These women would benefit from interventions to reduce concurrent partnerships, and also by the development of HIV preventive agents that do not require the participation or knowledge of the male partner. 
KEY MESSAGES
Condom use in specific sexual events is influenced both by partner type and by whether the decision regarding condom use involves the woman or is made alone by her partner.
There is significant effect modification between condom use decision-making and partner type, such that subject-based or mutual condom decisions are more protective with casual than with regular partners.
Interventions to improve the ability of women to request condom use are essential for the goal of HIV prevention, but women with regular partners would also benefit from interventions to reduce concurrent partnerships and from the development of HIV preventive agents that do not require the participation or knowledge of the male partner.
